Characterization of a female-specific hepatic mitochondrial cytochrome P-450 whose steady-state level is modulated by testosterone.
Polyclonal antibody to mitochondrial P-450c27/25 reacted with two proteins of apparent molecular masses of 52 kilodaltons (kDa) and 50 kDa from the female rat liver mitochondrial proteins bound to an omega-octylaminoagarose column. The two proteins were purified to greater than 85% homogeneity by DEAE-Sephacel and hydroxylapatite column chromatography, and both were found to be P-450 as judged by dithionite-reduced CO difference spectra. Both of the P-450 forms required mitochondrial-specific ferredoxin and ferredoxin reductase for in vitro reconstitution of enzyme activities, suggesting that they are mitochondrial forms. The 52-kDa P-450 exhibited the properties of mitochondrial 27/25-hydroxylase with respect to high vitamin D3 25-hydroxylase activity [1.4 nmol (nmol of P-450)-1 min-1] and N-terminal amino acid sequence. The 50-kDa P-450, on the other hand, lacked significant vitamin D3 25-hydroxylase activity, but showed 17 beta-reductase [0.380-0.400 nmol (nmol of P-450)-1 min-1] and 17 beta-oxidase [0.1-0.16 nmol (nmol of P-450)-1 min-1] activities with both androgens and estrogens as substrates. Immunoblot analysis of proteins using a monoclonal antibody specific for P-450c27/25 showed a 2-3-fold higher level of this enzyme in the female liver mitochondria than in the males. Similarly, use of a polyclonal antibody in the immunoblot analysis showed that the 50-kDa P-450 is female-specific. The relative level of P-450c27/25 was reduced significantly in castrated females, while the level of the female-specific 50-kDa P-450 was increased. However, the levels of both enzymes were increased in castrated males.(ABSTRACT TRUNCATED AT 250 WORDS)